This paper considers labor force activities among adults (26 to 41 years of age in 2003) who participated as children in a nutrition supplementation trial in Guatemala. The vast majority of men are engaged in some type of income-generating activity in 2002-04. However, unlike their fathers, these men are much more likely to be engaged in wage labor, even if they remain in the original study villages. Those engaged in wage employment appear to do so steadily. Women are much more likely to be engaged in some type of income-generating activity than their mothers. For both men and women, there appears to be considerable movement in and out of own business activities. In Guatemala City, wage work is the predominant economic activity with more than half of the women interviewed working for wages; elsewhere operating non-farm businesses is the most often cited activity. For both men and women, agriculture now appears to be very much a secondary activity.
Introduction
From January 1969 to September 1977 the Institute of Nutrition of Central America and Panama (INCAP) conducted a longitudinal study of child growth and development that involved a food supplementation trial. The study was conducted in four villages and subjects of study were all children aged 7 years or less and all pregnant and lactating women. A comprehensive follow-up survey was undertaken in 1988 as well as other specific studies in 1991-96, and 1998 [1] . These data have been extensively analyzed from the perspective of assessing the long-term impact of the nutrition intervention on the physical status and health of former participants and their children. However, at the time of the last follow-up (1988) that collected extensive socioeconomic data, few of the participants in the study had entered the labor force; indeed, the youngest were only half way through primary school. Consequently, little is known about how these individuals have fared in the labor force.
The setting for the initial nutrition intervention was four villages in eastern Guatemala, located 36 to 102 km from Guatemala City and relatively close to the Atlantic Highway, which connects Guatemala City to Guatemala's Caribbean coast. Historically, the principal economic activity in these villages has been subsistence agriculture-particularly the cultivation of maize and beans-with some commercial agriculture activity that varied from village to village (e.g., tobacco, manioc, horticulture) [2] [3] [4] . However, a number of changes have taken place in these villages over the last 30 years that have made livelihoods based on agriculture much less attractive while access to wage employment has increased.
First, the population has grown significantly. At the time of the intervention, these villages contained somewhere between 500 and 1000 people. Currently, their populations range from 1269 to 2303. There has been no expansion of cultivable area; indeed, the availability of fertile land has declined in part due to expansion of area devoted to housing and commerce. Second, S99 a series of adverse shocks has under-cut the viability of commercial crop production. As noted in [2] :
The production of cheaper corn starch in Brazil destroyed the market for manioc starch from San Juan during the early 1980s. Fluctuating tomato prices and increasing costs of pest control and irrigation resulted in the folding of the agricultural cooperative that supported horticulture in Conacaste in 1991. Most recently, hurricane Mitch washed away fertile tobacco fields along the lower Motagua River near Espíritu Santo in 1998. By contrast, the availability of wage employment has increased markedly with the expansion of maquilas in Guatemala City and the opening of the cement factory operated by Cementos Progreso. In addition, construction work has created demand for individuals with carpentry or masonry skills. Access to these jobs also improved markedly with the construction of reasonably good roads into the villages and the concomitant development of improved bus services. Moreover, human capital investments in these villages have shifted from learning-by-working on family farms and in other family enterprises to greater formal schooling [5] . Furthermore, a number of the study subjects have migrated to other areas, perhaps motivated in part by perceived better labor market prospects.
It is against this backdrop that we consider labor force activities and income among former participants in the INCAP supplementation trial.
Data and key variables
As part of the Human Capital Study 2002-04 described in [6] , participants in the 1969-77 supplementation trial have been surveyed about their income-generating activities. The survey instrument draws in part on the earlier (1988) socio-economic survey instruments and the World Bank's Encuesta Nacional Sobre Condiciones de Vida (called ENCOVI) that was fielded in Guatemala in 2000, as well as the results of extensive pilot testing. In the original study villages, the survey instrument has been implemented as part of the third wave of data collection that began in March 2003. Interviews have been at times and places convenient to the respondents; meaning in practice that interviews have been in a variety of locales including individuals' homes, their work places, and bus stops, and at a variety of times, weekdays and on weekends, early in the morning, during the day and during the evening. Subsequently, the instrument has been used as part of the interviews undertaken with migrants in Guatemala City and elsewhere in the country. On average, the questionnaire takes approximately 40 minutes to implement, but there has been considerable variation around this average.
The survey instrument consists of an introduction (designed to ascertain which sections are relevant for any given respondent) and a five-part questionnaire. Topics covered include: (1) wage labor activities (type of work; hours, days and months worked; wages and fringe benefits received; and a description of the employer) both currently and in the previous year, 2002; (2) agricultural activities (amount of land cultivated; crops grown; production levels; use of inputs; hours, days and months worked) in 2002; (3) nonagricultural own-business activities (type of activity; value of goods or services provided; capital stock held; hours, days and months worked) both currently and in 2002; (4) labor force activities prior to the arrival of Hurricane Mitch in 1998 and a description of the first paid employment undertaken by the individual; and (5) transfer income (remittances, pensions and so on) received by the respondent. The historical data are included because we want to determine whether Hurricane Mitch, which caused considerable destruction in parts of Guatemala, had significant effects on labor force activities and because we want to see whether occupations changed over time.
Results

Labor force participation
The first set of rows in Tables 1, 2 and 3 provide descriptive statistics on labor force participation in 2002 disaggregated by sex; by year of birth and sex; by current residence and sex; and by parental socioeconomic status (SES) and sex. As in other papers in this special issue, a significance level of .05 is used as the cutpoint defining "significant" differences in aspects of labor force activities and income across these strata, and a significance level of .10 is used as the cutpoint defining "marginally significant" differences across strata.
The 2002 survey instrument is designed to capture engagement in three broad sets of activities: wage labor, own-farm activities, and non-farm-owning business activities. These categories are not mutually exclusive. Table 1 indicates that in 2002, virtually all (98%) of men and most (70%) of women are engaged in some sort of income-generating activity. The latter figure contrasts strikingly with data on the mothers of these subjects. In 1974, 68% of the mothers of these subjects reported no income-generating work as their primary occupation. In 1987, this figure had risen to 77% [7] . While younger women are less likely to report engaging in work for income (perhaps because they are at a stage of life in which they are more likely than older women to be engaged in care of infants and small children), there are no other meaningful differences when we disaggregate by current residence, parental SES or, in the case of men, age.
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als did in 2002. Table 1 indicates that 80% of men are working for wages, 43% report working on their own farms, and 28% operate their own business. Again, this represents a striking contrast with the previous generation. Using somewhat different categories, 83% and 55% of the fathers of these individuals reported own-farm agricultural activities (as a tenant farmer or small landowner) as their primary occupation in 1967 and 1987, respectively [7] . A third of women now work for wages, another third operate their own business, and a fifth work on own-agricultural activities.
There are some interesting, statistically significant differences when the data are disaggregated (tables 1 and 2). Compared with older men and women, younger men and younger women are less likely to operate their own business, younger men are more likely to be engaged in wage employment and younger women were less likely to report working on the Labor force activities and income S102 .83 S103 household farm. Engagement in agricultural activities is considerably higher for individuals who remained in the original study villages. Women are more likely to work in wage employment but less likely to operate their own business if they live in Guatemala City. There is no statistically significant difference in the proportions of men reporting that they work for wages when we disaggregate by current residence. This finding is striking because often analysis of migration is motivated substantially by improved work prospects [8, 9] . Indeed, men who remain in the original study villages are slightly more likely to report working for wages (81%) than men who moved to Guatemala City (77%) although the difference is not statistically significant. A higher proportion report operating a non-farm business in Guatemala City (38%) than do those residing in the study villages (26%). Is this work full or part-time? We define individuals working full-time in a given activity if they work more than 9 months in that activity in 2002. Using this definition, table 1 shows that 78% of men and 45% of women report working full-time in one activity and an additional 11% of men and 2% of women work more than 9 months in two or more activities. Older men are more likely to operate their own businesses fulltime as are older women. Full-time wage work is more prevalent, particularly for women, if they had migrated from the original study villages.
We also consider two further temporal dimensions of work. As part of the survey, individuals are asked to indicate which months they worked in different activities in 2002. Aggregating these data into quarters, figures 1 and 2 show the percentages of men and women reporting work by time of year. The percentages of men and women who report working for wages or operating their own non-farm businesses hardly varies over the year. By contrast, engagement in agricultural activities does vary seasonally. It is low in the dry season January-March, increases gradually with the advent of the rains in April before peaking at 40% for men in the period July-September (when weeding and harvesting of crops planted in May occurs and when additional planting takes place) and 12% for women in the period October-December (corresponding to the final harvest period for the season). If we disaggregate the data underlying these figures by current residence, we see that male participation in wage labor is higher in Guatemala City-approximately 73% throughout the year-and, not surprisingly, engagement in agricultural activities almost non-existent (not shown). More surprising are the results for men who remain in the original study villages. Even at the peak period of engagement in agriculture (July-September), fewer men (47%) are engaged in working their own farms than are engaged in wage employment (69%) (not shown).
A second temporal dimension is whether individuals remain in the same activity over time or whether they enter and exit from different activities. One reference period pertains to current activities versus activities just prior to Hurricane Mitch, an event that is wellremembered by sample respondents, so it is a good reference point-that is, just before October 1998. Beginning with wage employment, several features are noteworthy. First, the total percentages of both men and women reporting either entering or exiting wage labor after 1998 are relatively low, about 20% for both men and women (table not shown). About 90% of men and 70% of women who report working for wages in 1998 also report working for wages in 2002.
By contrast, there is considerable movement in and out of non-farm-owning business activities. About 40% of men and women either entered or exited this type of work since 1998. Men are more likely to have exited; indeed less than 30% of the men who report operating their own business in 1998 also report doing Labor force activities and income S104 so in 2002. While women are more likely to have started their own business, only 44% report operating their own businesses in 1998 and 2002. While 83% of men who were farming before Hurricane Mitch also report operating their farm in 2002, just under 50% of women who were farming 5 years prior to the survey continued to do so in 2002.
Respondents are also asked if they were still in school at age 15 and if they were working (these questions are not mutually exclusive). There are statistically significant differences in entry into the wage labor market by age 15 among women by village of origin and among men by current residence. In the latter case, entry was highest among men currently residing in the original study villages. Roughly half the men in the sample were engaged in wage work at age 15 compared with 38% of women, a statistically significant difference. Statistically significant differences in likelihood of working at age 15 were found among men and women disaggregated by village of origin. Also we find that individuals whose parents had high SES scores were much less likely to be working at age 15 (not shown), in part because they were more likely to be in school.
Wage employment
We now consider participation in wage employment in more detail. Tables 1, 2 and 3 provide descriptive information on the type of wage employment that the respondents engaged in the week preceding their interview.
Based on self-reports, we divide wage work into six categories: casual agricultural laborers; casual nonagricultural laborers (for example, individuals working as laborers on road construction); domestic workers (for example, maids, guards); unskilled workers in the formal sector; semi-skilled or skilled workers; and white-collar workers (including individuals holding clerical, administrative, technical, or professional positions). While these categories are fairly self-explanatory, it is useful to clarify that the distinction between casual non-agricultural laborers and unskilled workers in the formal sector lies in the nature of the contractual arrangements between worker and employer. All casual workers work without a formal contract, whereas more than 85% of unskilled workers in the formal sector have a formal contract with their employer. The latter type of workers received benefits such as the "bono 14," an end-of-year work bonus (received by 66% of unskilled workers in the formal sector) and their employers contribute to the government-operated social security system, IGSS (a benefit received by 72% of these unskilled workers).
Several comments are in order. Apart from those working as casual laborers, 87% of men and 64% of women have a formal contract with their employer (the figure for women rises to 89% if we exclude those women working as domestics). Labor union participation is very low even if we exclude individuals working as casual laborers-7% for men, and 2% for women. Virtually all persons, 92% of men and 96% of women who report working for wages in the previous week, do so in the private sector. The one exception to that 33% of male and 25% of female white-collar workers is employed by the public sector.
There are statistically significant gender differences in occupations. Women are more likely to work as casual non-agricultural laborers or as domestic workers whereas men are more likely to work as casual agricultural laborers, unskilled, semi-skilled, or skilled workers in the formal sector. Table 1 also reports (in square brackets) the median hourly wage in quetzals (8.1 quetzals = US$1 on March 2004, the final survey month) received by workers in the most recent pay period and the number of hours worked in the last seven days. These wages are net of deductions such as for taxes and social security but do not include the value of employer-provided meals, transport, uniforms, and end-of-year bonuses. We also calculated a second measure of net wages that includes these in-kind and year-end benefits based on information collected in the survey instrument. The correlation between net wages in the last pay period and the second measure of net wages that includes these items is very high, around 0.97. Strikingly, as we move down the categories in table 1, we see for men that work in these different categories becomes progressively better remunerated. Also, hours worked also increases so that those men working, for example as semi-skilled laborers, earn higher incomes both because their hourly wages are higher and because they work for more hours. The pattern for women is slightly different. Women working as casual laborers report working considerably fewer hours than women working either as domestics or in the formal sector. Women's pay is broadly similar to men's pay at the lower end of the occupational structure and at the higher end (we cannot reject the null hypothesis that the mean net hourly pay for men and women working either as agricultural laborers, non-agricultural laborers or as white-collar workers are equal) but is less than men's in unskilled, domestic, semi-skilled or skilled work.
When we examine occupational status by sex and current residence, we find, not surprisingly, that casual agricultural labor is considerably higher amongst men and women who remain in the original study villages when compared with individuals who migrated to Guatemala City while the converse is true when we consider white-collar work. However, other differences in occupation are less marked. The proportions of men who remained in the original study villages that reported being employed as semi-skilled or skilled workers are virtually identical to the proportions of those men who migrated to Guatemala City. Further, the proportion S105 of men employed as unskilled workers, either casually or formally, is virtually the same for men remaining in the original study villages and those who migrated to Guatemala City, the difference being that the latter group was more likely to undertake unskilled work in the formal sector.
Differences in occupation by age are not especially marked. There are only two exceptions-a decline in the proportion of women working in casual nonagricultural work and an increase in the proportion of women working in white-collar employment amongst younger women. By contrast, there are some marked differences in employment by parental SES. Men and women coming from better-off homes are considerably more likely to hold white-collar jobs and considerably less likely to be working as casual agricultural laborers. However, there would appear to be some intergenerational upward mobility in terms of occupation even by individuals coming from the lowest parental SES households. Just over 30% of men whose parents were in the lowest SES tertile had moved to relatively well-paying jobs as semi-skilled, skilled or white-collar workers.
Lastly, we consider occupational mobility over time separately for men and women. We take as our sample all individuals who provided information on their first wage job and compare those initial occupations with those currently held. There are several striking results. Among men, relatively few, only a quarter, who started as agricultural laborers remain so in 2002. While just over 15% do not report any current wage occupation, a non-negligible number (just over 40%) move into formal sector work, both unskilled and skilled. By contrast, virtually all men-90%-who currently report working as casual agricultural laborers also report this as their first job and we observe few cases of "downward occupational mobility" among men.
The picture for women is somewhat different. Out of the 613 women who describe their first job as having been a wage job, more than half (317) do not report any current wage work. One implication of this is that the percentage of women reporting that they work for wages in 2002 understates the percentage of women who ever had worked in wage jobs (though not as an indicator of the percentage who currently are working in a wage job) in that it does not capture a significant number of women who initially entered the wage market but subsequently left. The most common first job for women is domestic work; however, relatively few women continue in this as a long-term occupation. Fewer than 20% of the women who indicate that their first job was as a domestic are doing so at the time of interview. While there are few cases of downward occupational mobility, there are also, in contrast to men, relatively few cases of upward mobility.
Operating a non-farm business
Tables 1, 2 and 3 provide some descriptive information on the types of non-farm-owning businesses operated by these respondents. They are divided into four broad categories: food processing; manufacturing; trading; and services. Among men who report such an activity, almost three-fifths (59%) provide services (for example, tailors, cobblers, mechanics, taxi drivers, barbers) and almost half (47%) engage in trading (for example, selling clothes, food, merchandise), while relatively few undertake manufacturing or food processing. The pattern is slightly different for women, with 60% engaged in trading and 30% in services.
While many of the differences in own-business activity based on sex and residence are statistically significant, they are in fact driven by a common cause. Palm weaving has been an important source of income since the 1960s in one of the original villages, Espíritu Santo [2] [3] [4] . These individuals make items such as hats, cribs and miniatures on a piecework basis. Concomitant with this work in Espíritu Santo is a much lower prevalence of trading and, to a lesser extent, service work.
Farming on own account
The descriptive information provided in table 1 and figures 1 and 2 suggests that operating a farm is not a major economic activity. The last set of rows in table 1 provides information on the six most frequently grown crops, which allows us to consider farming further. Restricting ourselves only to those individuals who report growing crops in 2002 (43% of the male sample and 21% of the female sample), we see that the dominant crops grown are, not surprisingly, maize and beans. Conditional on participating in crop production, 91% of men and 93% of women grow maize and 75% of men and 71% of women grow beans. Strikingly, few individuals grow any of the next four most-frequently-grown crops, squash, cucumbers, lemons, and tomatoes. All are grown by less than 10% of men who are growing any crops (who themselves are less than half of the sample of all males).
The apparent limited engagement in production of agricultural goods is corroborated by other information collected in the survey. For example, plot sizes are not large, nor are the gross values of harvested maize and beans. To put some perspective on these figures, some one working full-time as a casual agricultural laborer would earn, using the data reported in table 1, about 660Q per month, an amount equivalent to the value of median maize harvests and 70% of the value of the median bean harvest. It is true that the median value of cucumber and tomato harvests is considerably higher and that there are a few individuals valuing their own harvests at amounts considerably higher than the median. Nevertheless, while income from on-farm Labor force activities and income S106 operations may be large in magnitude for a small number of individuals, on the whole farming does not appear to be an economically important activity for the majority of the sample.
Returns to labor, hours worked, and income generation
Descriptive statistics on returns to labor, hours worked and income generation are given in table 4. These results are disaggregated by sex, age and sex and residence and sex.
To construct these data, we draw on the series of questions asked about labor force activity in 2002. For each activity, individuals are asked the number of months in which they work and how many days per month and hours per day they typically work. These data are used to generate the hours-worked variables. In the case of wage labor, individuals are asked about both gross and net earnings as well as additional payments and deductions such as bonuses, transport and food in the unit of time (hourly, daily, weekly, and so on) that is most appropriate and this information is aggregated and then converted to net hourly wages. In the case of own-farm operations, information on the value of crops harvested is collected (note that this encapsulates the value of crops both produced and consumed by the household) and aggregated. The cost of land rentals is deducted and, for each person, an hourly return to farming is calculated based on the number of hours that individual works. In the case of own-business activities, information on net profits as well as the value of own consumption is collected and aggregated over all own-business activities and, for each person, an hourly return to own-business activities is calculated based on the number of hours that individual work.
Three caveats should be noted. First, use of purchased inputs is relatively uncommon. Of those individuals who report operating their own farm, less than 30% report purchasing seeds or hiring labor, though about 70% report buying fertilizer. Because we do not have details on the amounts purchased, returns from agriculture are slightly overestimated. Second, hours worked multiplied by hourly returns gives an estimate of total income, but it is important to stress that this is an approximation given that the questionnaire asks about "typical earnings" and "typical hours worked." Lastly, these income data are relatively poor representations of welfare levels because individual welfare will reflect not only their own earnings, but also those of other household members and non-earnings income and assets as well as the "rules" regarding the allocation of household income and leisure. We also note that the survey instrument captures information on income received in the form of transfers from parents, siblings, children as well as pensions. Few individuals (less than 10%) receive such transfers and typically trivial amounts are received. These transfer incomes are not reported separately but have been included in the calculation of total income.
The first three rows of table 4 report these income estimates only for individuals who report engaging in these activities. Beginning with the first two columns of table 4, we see that men have higher returns in the wage labor market, women have higher returns to farming (at the 10% significance level) and returns to own-business activities are roughly equal. Men work considerably more hours in wage employment and farming while hours worked in own-business activities are broadly equal between men and women. Income from wage employment represents 71% of income earned by men; for women, income from wage employment and own business activities both contribute just under 40% of the income derived from all three activities. Overall, men earn more income than women and income from agriculture is relatively unimportant for both sexes.
There are some noteworthy differences when we disaggregate along various dimensions. Older men and women work slightly longer hours in own-farm and own-business activities but younger men work more hours in wage employment. Net hourly wages are higher for men and women who have migrated to Guatemala City so while there is no statistically significant differences in the number of hours worked by location, those men who have migrated to Guatemala City earn higher wage income than those who did not move. Strikingly, there is no statistically significant difference in incomes derived from these three activities when we compare across men and women who remain in the original four study villages.
Conclusions
These data indicate that the vast majority of men are engaged in some type of income-generating activity in 2002. However, unlike their fathers, these men are much more likely to be engaged in wage labor, even if they remain in the original study villages. Those engaged in wage employment seem to do so steadily, when we look at their engagement seasonally and relative to the work they did prior to Hurricane Mitch. Women, in comparison with their mothers, are much more likely to be engaged in some type of incomegenerating activity. For both men and women, there appears to be considerable movement in and out of own business activities. In Guatemala City, wage work is the predominant economic activity with more than half of the women interviewed working for wages; elsewhere operating non-farm businesses is the most cited activity. For both men and women, agriculture now appears to be very much a secondary activity.
The associations that are described in this paper Labor force activities and income S108 indicate some important changes over the long run, considerable labor mobility over shorter periods of time, and some important differences in labor market experiences by gender, birth cohort, parental SES, and place of current residence. One of the most striking changes, for example, is the substantial increase in women's participation in labor force activities over recent decades. On the other hand, the absence of some associations with the stratifying variables is also of interest. For instance, given the emphasis on labor market incentives for migration, the lack of associations between current residence and overall labor force participation is of interest because it is unexpected. Thus, several associations that differ by the stratifying variables and several that do not raise provocative questions about what is causing changes in some respects and stability in others in labor market behaviors, and how such behaviors are related to human resource investments, marriage, fertility, productivity, and other outcomes. The larger project of which this issue is an initial stage will investigate these questions using the many special aspects of the accumulating data over the decades on the subjects in this panel data set.
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